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(54) POLARIZED UGHT ILLUMINATOR AND PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To constitute a miniaturized and compact 
polarized light illuminator where an integrator optical 
system and a polarized light conversion optical system 
are combined and whose light utilization efficiency is 
high. 

CONSTITUTION: This polarized light illuminator 1 is 
provided with a light source part 2 emitting light whose 
polarization direction is random, a 1st lens plate 3 
constituted of plural rectangular condenser lenses 
whose outside shape is rectangular and condensing the 
light emitted from the light source so that plural 
secondary light source images may be formed, and a 2nd 
lens plate 4 placed near a position where the plural 
secondary light source images are formed and equipped 
with a condenser lens array, a polarized light separation 
prism array 420, a X/2 phase difference plate 430, and 
an emitting side lens 440. In a stage where the minute 
secondary light source image is formed by the 1 st lens 
plate 3 constituting the integrator optical system, 

polarized light is separated. Therefore, since the spatial spread of an optical path associated 
with the separation of the polarized light is restrained, the illuminator 1 is miniaturized though it 
IS provided with the polarized light conversion optical system. 
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^ttlS ( = D) /ctt. m^^:7*yXAr U^4 2 OfC 
*5l.^riM7fetr-AX:7*y > ^4 2 1 :^^#^iT'S77f^ (M 

20 r«T^r&i ) tc. 2 Rz^m i<D\y>x^3 ^w^n 

v^42 KDSiHiWp i^UC^U>Xi?i (jfilig) 

^mj/t^^-yiy>X4 I4^m^^x. mt'-Ax^y 
!5'^(D#SE^BFfCc>^tc;$-tfrlS?iJ^-5ciiCci:0. 1^2 
<DU>X^4 0^7ic^>Xr u-r 4 l o^mf^Lx$> 

[0 05 6] J^^±<0<i:^^c^^<i:'r-5C<htCj;0. 

30 [0 0 5 7] (mmm5<Dmm) ^^Ecommms^cis 
t 2 :'Xj^mi^(oi^misLmamccmyt b- - a x :7' y 
•:;^4 2 i±(tcmm^ti^.^.i^mmLx. m±i^>x4 

1 lior. ^<Dg|i|iiX)3is*tr-Ax:/y :S?4 2 1© 
mEWpftcmb\.^iz1t:$(om^^^-yiy>X4 1 4^^ 
ccoj:o^c^3fe^N-:7u>X4 1 4 53:. il 

[0 05 8] l/:d>L^C?5S6. i^^iCJ: oTCJ^/n-^ 
40 U>X4 1 4^ggffi'rSJ:0^>. ll«fe«ail;^c(r^U3(C^ 
■TJ: ^tj:mn(Dmj^u>X4 l l J&^^L?t:^;&5=ix h 

<Of^.m(tc^i.>xmmtj:m^ h^^. 

[0 0 5 9 ] SS^Ct^, CCO.'i^.^^^L.r. 
U>X4 1 4CDf^:bO{C. ll3!iS^Jl71;S3{C*JCiri^ffl 

urc^^^3iL:u>X4 1 1 ^&^mofcm^<Dm^m^nk 
ur^s, cQiacc^-ris^ff^B^^^sso 0A«. 
c>^^«±iH<DiiJS0ii 5 ^m?>m^mm^si 3 o o i laj 

— r^^, ^?:c^<«^.t3:, m5feix>xruH^4 1 o^^u/i^ 
)0 mirj:t,^0 3xmmLX{,^^ii(Di:mmfj:m^i<>x4 
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[0 06 0] (m^me) ±Motc^m^mic:tsi^x 

7' y T u 4 2 0 {>cmm$ -siiTfe tf- A :^ 

Vy^42 1 (Dmyt^^m 4 2 3 *j<J: 0*J^M 5 7-42 
mm4 2 3*J<i:0'SJ|*Jli4 2 4Cr)il^4:^ffii;&Si^j;^7^A^ 

CO 06 1 ] S9cc«. comfj^^m^tcmyt^my'v 

miOU>XS3. ll2CDU>Xfi43&i6;^HS^^$tl 

3JCcfc*3ll2c7>U>XS4F*9(C^3^$^l. m2(DU>X 

[0 06 2] c<omjfmmmmboo<Dmicou>x^ 

[0 06 3] ||2<DU>X^4«. mTi^CO^IIii^chfll 

*sJ:0'mWJU>X4 4 0 ^^COl^xm^l^tlfcmf^ 
tfji^Xl^^. I^2<DU>X«4«. I^1CC>U>X=K3 

[0 06 4] wt\y:yXrvA 4 1 0fc4oC^r. mo 

^>X^3CD{i/C^U>X3^)i6^C'Z>^^/J^m7t^>X3 1 

>X;!>^^A^-5|l5iclx>X4 1 5;e>sgeg$nrtr^^o ^ 
fc. lllcou>X«3<0§^/J>^3feU>X3 12CCJ:^ 

>X4 1 6;&«S5{g$nrti'S, ccr. ^3^u>xru 

-<4 1 0^^^Lrt^^#^7feU>X4 15. 4 16 
CCCCi^^3ti^2;>:3fez!g^^^^r6<D(C3^:?>;:c 

^^Xf-A^felttLtDfirJ. -r^^ci^^^TfeU^Xr U-<4 1 0 

<o43>i:#jcc{igLrt^^ii.i:^:7tu>X4 i 5(5!):^^^ 
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32MCC{5igL/rti^^:7feU>X4 1 6(Cl:k^r;^#^d:^ 

[0 06 5] C(D<t^{C. m2CDU>XS40firj<Dm3fe 
U>XTU-<4 1 0*^fiXO'CCi-5>^3feU>X4 1 5. 
4 16<D5^#$^, ll2<7>U>X^CDc|3/C«0^©<i:^ 

^m<Dh<Dtx{t^7LXh^o:>x. myc\y>xru^ 4 

1 OcDtbWKcieg^nrc^'SiiT^^gt:?*'; XAT 
4 2 OCC0^$nrC^^<i:^fc:'-AX7''; •;r :S?4 2 1 
A. 42 1 B*J^a^J^f=f$'7-4 2 2A. 4 2 2 BCD^ 

tk-^ r A # J^c^i^fc u r * ^ „ 

[0 0 6 6] ^ /c. :^m<Dm^y U Xat U 4 1 0 

&^m}frj:ViBx . [^mcmyt^mm4 2 3 a:^^^^^ 

tl?t<i3fce-AX7*U «^^?4 2 1 AT^Sfeg^tl. Ctl6 
©MilCCC*. F*?SPtCSI^Ji[4 2 4 A3&i?i5e£$n;tJ^5 

-7-4 2 2 A*5fiBS$*arii^, 5 cnecoMO 
(tcit. A^^mo:>^m^^-4 2 2 BTSJieg^nTc^-So 

cn6<D/^^h^(DJ^t^5^-4 2 2 B (CJB^dt^n-Cl^'S 
20 Sl=fia4 2 4B(J. ^{mc{imLXi.^^±trj:^m<D^ 

m^^-422 A<o^mm4 2 4 At{tmyf}^(fcm^L 

n ^ -5 . C ©^^CD/hTfl^CDiSf^ 5 ^ - 4 2 2 B <DMffilJ 

-etl-en/^^^•'^(D^i3fefc^-Ax•7•'; y^42\B 

i)^mm.^tiX\.^^^ cn6<D(i3fet'--A;^:7-y ^4 2 
I B{c^^$iiri^5^7fe5>ilM4 2 3B^. rtWctt 

MLrc^'S;^^fj:^-&Oil7feb*-A;j;7''; ^4 2 1 A 

<om%^nm4 2 3 a i«j§t^fqi^cMi4Lr c^-s. 

[0 0 6 7] J£^±OJ:^{c. mi(DU>xm3(iCJ:*)m 
^^tl^2XJfcmi^<Di^Lm:t^(D:k^:$^C^f:^MX. m 
30 ^U>XTU'Y4 1 0^^fiST5^3feU>Xi^7fe^il 

y'') xj^Tv^ 42 0 ^mm'hmit\:^-j^::^y'') 
c 0 0 6 8 ] (mmmi) ±^<Dmmme x\t. m 1 (d 

\y>X^3(fCj:^xBf^^ri^2:xytmi^<D:K^^(tCM 

j£;$#r. m2(Du>x^4<Dm^\^yxrU'{ 4 1 0 
^mj^r^^m^i^yxo-mBi^^^moxi.^^. m 

ii7lc^3'iSI:7*';XAru-<^4 2 0^^i^-r-6#il3fe 
[0 06 9] Ltr^L. M^ly^XTi^^ 4 1 O^fel— ^ 

mmmo:>myt\^i^x^mi^xmf^o. m^^my'vxj. 

r\y^42Q^mf^bXi.^^^yOXA(D:Kt^. 
*>^. 'ttxib^J^m^tlXU>^myc\:^-A7.:fVy^:h 

[ 0 0 7 0 ] s 1 0 (^cuc (Dmm^m^fcmycMmmm: 
(Dm^9rsbx^^^ ccomi'C^'rm^mm^mie 0 0 
50 (J. ®:*:fi«jcc«. mj^utcmm5<Dmmv^i>m^ 
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C0 0 7 n ^m<om^m^m:Q 0 oxkt. m2<o\y 
-m^^j:am—^<Dm^\y>x4r i e a7^m4 i 6 

[0 07 2 ] L^^^t^C. iiT^^gf^-yXAT U-r 42 0 

-(Di^t^u. mf^^ti^2'^x^m.m<D:k^^icmcx 
7fe#L;&^6Mi^^iaffiiir(i. ff^^?ti'5 2;j^7fea^f^7:^^+g 

mfc^-A;^7't; 2 6 AfccfcO^iKlrfS 5-4 2 6 

C0073] ccr, miou>x«3^^^br(.^^ 

§U>X3 1 4 A7!;^3 1 4D. :te<i:0'l^2 <^U>X^ 
4(DfBlJcD^7feU>XTU^4 1 0^^^tXOrt^^^^3t 20 
U>X4 1 6 A7^^4 1 6 Drii. ^tlt^><D-^<DU> 

x(^m'L^m(D[y>x^m^oxi.>^. ttc. m^<omm 

^mufci.^mmws^^'fifc^i^umLxi.^^. rj:is. 

(,c^—(DMm^ (51— ^f^^c w^mm ^i±x^6. 
[0 0 7 4] ctifbcDrnf^^mm-r^ctifC^y)^ mi 
(ou>xm3^iffLxm^ti^2'^x^mii^^. is*t^- 

[0 07 5 ] 3Q:*J. laiQcfiOi^ifDCD^ii, ^7^6 U>X 30 

3 1 4A7!;^3 1 4D. 4d J:^'Sl7^U>X4 1 6 A7!;M 

4 1 ev<D'?iD(D^<D\y>x^m^c^m<D<i^<D(>c'r^<D 

^\ ^/c. i^T^iS^(:^^<D^>X(Diiv6S^<i:'fi[>^J^ 

n-s ^ 1^ ^> cor ^) , 

[0 0 7 6 ] :^mxu. m2cDU>X^40{li(7) 

il7i£b>XrUY4 1 0:&^^OTl^'5#^3feU>X4 
1 6 A7!j^4 1 6 D{tm^{j^m(Oly>X^mmOX\i>^, 40 

Vydt425A. 42 6 A tcpl— ^fejco'l^-^^o 
^7l£U>X4 1 6 A7!j^4 1 6 D ^it^O^:b"li'r* . 

tC, jS:^<i:Ur. cne»C0f5j.C^^CD^^U>X4 1 6 A 
T)^4 1 6 iS'C^^©U>X^^^orii^<Z)i|^ 

[0 07 7] CC0J:^tc<^^H^^g6 0 0r«, 

X4 1 6 A7!l^4 1 6 D^{i^rU-5. C<D«^6Cj:o 50 
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CO 07 8 ] S/c. :^mx\t. m2<0iy>X^4(0m^ 
L/>Xr U 4 1 0 ;&i|5l— ?F^*J^i>'|5l— ^;^cr>^^ U 
>^4 I e ATbMA 1 QD^^hmf^^tiXi.^^. {^1ci)^ 

•ox. m^iy>xriy'^<Di'^m^mmx^^ti,^^mi^. 
[0 079 ] immm i (omytmmmm^m^^fc&wm 

^^S) 1^ 1 1 ic«. IIM^ 1 tj:u^ 0 6 <0il5feMH>«^ 

[ 0 0 8 0 ] ® 1 1 (fC^jkr^ ^ ^C. :$:^(D}§:^^a^^ 
§!3 4 0 OcDilTlcMB^^gl 0 Oii. 5>^A/j:iS3fe7^ 
^-:^rSitCtlif^-r^7fe2gllH52^{ix.. C(D5fe2®g|52;&>6 
&#^$il/c'7>^A^cil3l&^«. II1CQU>X1K3{C<J: 

0 r ^ $ tifctfe^rn 2 (D u >x^4 (D^f^o^agcc 

mt^tifcm. ll2<DU>X^4cD43CDm^^:7*i;XA 
rb-<4 2 otcj:o 2M^<Dm3fecc^gt$n^, ^ 

2 {i3[^aM^4 3 0 J: o T S ^3fe3feCC^^ $ tl -5. 

[008 1 ] c<Dm^fmmm i o o ii^^mm^titc^ 
Wfe^fejsif:$<^^i^n-< -^^55-340 

^~r^o 0^^mt. ^m^'y-s 4 0 2x^m^ti. m 
^^^-3 40 4(^^^xm^^'ti. m2<om¥B'y^h 

>'^';^r^3 4 0 5^c^■r'5o 

[0 08 2] CCr. #fe3fc«^fe7fe(D^^-C;^^S0^ 
4 0 6. U-U>X3 4 0 8:fecfc:a^ffil^{fJU>X3 4 

1 0;&^e»^j:5';u-u>X3^r«fiS$n/c#7fe^ia3 4 

^n-f t:.i5?55-3 4 0 4^^3ill./cfl^{C. Alf 
fflJjU>X3 40 6*J<J:0*;St^5 5--3 4 0 7^^r. 
U>-X'3 4 0 8{C^^>n. CO'J U-U>X3 4 0 

s^cmm^rifcm. ^^^^^-3 40 9(>c^'yxmmm 

U>X3 4 1 o (,cm^ti. Oi}>^mc. m3<Dm^'^^ 

h^<;l/:/3 4 1 Hc^TS, CCr. I^17i^3<0?g! 
S'^-f h^^VI/:/3 4 0 3. 34 0 5. 3 4 1 -en 

/d^5c. ^iiU/cfeTfe^^-Y^n-i^-^ >7:7'';XA34 1 

3 4 1 3 {c5i. ^^^^m(ommi^^mmtw^m(om 

X34 1 4 (ia^l^iS) ^:ilMOrXi5";->3 4 1 5 
±cc ^ ?f^^r ^ C i (C Aj: ^ „ 

[0 08 3 ] C CD J: -5 CC^JI^L /ci9::¥M^in^g 340 



(10) 
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iy^0wmm3 4 0 0 rij. i^^^^^mm}^.i!)^ME^c^m 
[0 084] -T^jitDiD. :^m<Dta:wmm7rs^m3 400 

ii^M^^i^s 1 0 0 Jcfcur . —-^(om^t^t. m 10 

x.«Pm7ic0^fC^itL^r. A>/2&ffill«4 3 OCCJ: 
03. 3405. 3411 l^cmt^tl^(DV . m^^fiC^ 

C0 08 5]$6CC. il*Ma>«^§ 1 0 0 r ^2<3[) 

X. ^^mt^cr ^ c tt^t^ < ^ m^<Dm^m^^L 

10 0 8 6] ^(ommmiircmoxmMi^fcj:^ic, ^ 
2o^iiimr6^m^E<Dfi:t^Ki^m^^tix\.^^. c(d 

^MMX^^. 

[0 08 7 J ^/c. fe^^^lgiLT. 

j^y*^)X2^3Al3^m^^X\.^i><OX. A^it 
35ioJlfer*-5, ^/c. ^^-^^r h-'^V^:/3 4 0 3. 3 4 40 
0 5. 3 4 1 1 ija^UVXS 4 1 4CDr^<D:)i£gS:g;&i^ 

^'i^<D\im<D^^ ^(o^m^i)^mt^^t\ :^mxkt^ 

^timhm^^^^mc1^VX\ct. AWJU>X3 4 0 
6. ';u-U>X3 4 0 8*5j;(>'tol^{liJlx>X34 1 0 
y U-U>X3^r«J5£U/c^5fe^lS:3 4 5 0^ 

[0 08 8 ] Ajrfc, !S::^M^i^^{g<l: Urt^, fe-^^^ 
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(otmm^^mj$x^:h. 

[0 0 8 9] (^<oi\k(DmmBm) ^cc^. ±i^<D^mm 
^x. m^m^m^xh^^K 

[0 09 0] -75". ^HJ^Sfifr^. A X2 (ii^S^^i 0 

r— jlS:&^:^j:iif^^:7 ^ Ji^A-fPf^rj:^i^<D^mmLXir^ 

-^^m^B (TNm^) ^mi^xmjiHuLxhJzi.^. rum 

[0 0 9 1 ] 

<Mytm^m-:^fc{Myt^^M^a'7 ^ b^^jiyi^cm^xt^ 
(OX. it<Dmm%mtmALh . ^w^m.(Dm^^^\^±. 

r^(Dx. m^i&x<oum,±M:^mm^ti^^ 
^^mmco/mit^i&mmit^mmx # ^ , 

[0 09 2] tfc. :^^mxU. ^ ^r^^U-d^^^^m 

[009 3] ii7t^M^|g:ior. ^^.e^jcc 

a^n^s (tc:h(.>xhm^c^mu fcm^^mf^m^^mx 

mi] ^mmmmm i (fm^myt^mmmo^^^^ 
^ir^-mmmmmx^)^. 
m2] mi(Dmi<D[yyx^(omiRmx$>i>. 
m3]mi (om^^my xat u ^(om^mx^ 

[134] :^mm(ommm2(tCi^^m^fmmm<o^^^ 
^TTkrmmmf^mx^^. 

ms] ^^mo:>mmm3(,c%i>m^mmmm(D^^ih 
^nkrwimmf^mx$>i,. 
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mi 1] ms<Dm^fmmmf)m^7^^titct^^Mm 

1. 1 0. 1 0 0. 2 0 0. 3 0 0. 30 0A. 40 

0. 50 0. eooiMymmmm 

3 iiiou>xs 
30 1 mm^iy>x 

3 10. 3 11. 3 12. 3 14A--3 14D mj^M 

4 II2©U>X^ 

410 m^i^>xru^ 

4 11. 4 12. 4 13 ^U>X 

4 14 myt^^-y^^- 
4 1 5 ^^\:^^(Dm^[y>x 

4 16. 4 16A-'4 16D ^^U^X 

42 0 m^^my'OXATly-f * 



(11) 1^^¥8-3 047 3 9 

20 

*42 1. 42 1A. 421B. 425A. 426A m 
422. 422A. 422B. 425B. 426B S 

42 3. 423 A. 423B 
424, 424 A. 424B 

43 0 Axzmmm 

44 0 mmm\y>:^ 

5 

10 6 ^AT'yXA 



3400 




3 4 0 1 




3 4 0 2 




34 0 3 




34 04 




34 0 5 


fSt^-^-Y ^•^^';^>^3 4 0 5 


34 0 6 


Af=flSiJU>X 


3 4 0 7 




3 4 0 8 


b-u>x 


20 3 4 5 0 




34 10 




3409 




34 11 




3 4 13 




3 4 14 




3 4 15 


Xi^U-> 




201 
202 
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